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Open-window thoracostomy and microvascular muscle flap for severe
intrathoracic infection around aortic prosthetic graft
Nai-Chen Cheng, MD, Jiun Hsu, MD, Jing-Shing Chen, MD, Hao-Chih Tai, MD, and Hsi-Yu Yu, MD,
Taiwan, Republic of China
A 74-year-old male patient was transferred to ourinstitute with a history of persistent fever after 6weeks’ antibiotic treatment for mycotic aortic an-eurysm. Imaging study revealed multiple ruptures
of the descending aorta, with pseudoaneurysm formation and
marked inflammation (Figure 1, A ). Blood culture yielded group
D Salmonella species. Surgical debridement and replacement of
the descending aorta from the high thoracic level to the level of
the 10th intercostal artery with a knitted double-velour graft
(Hemashield; Boston Scientific Corp, Natick, Mass) was per-
formed under cardiopulmonary bypass and temporary hypother-
mic circulatory arrest through a lateral thoracotomy. Unfortu-
nately, fever relapsed 10 days after the operation despite
continuous antibiotic use. Three weeks postoperatively, fol-
low-up computed tomography revealed severe periprosthetic
abscess accumulation (Figure 1, B ). Because the medical treat-
ment appeared ineffective, we designed a 2-stage surgical pro-
cedure to control the infection.
Meticulous debridement of necrotic and infected tissue was
performed through the previous thoracotomy. After partial re-
section of 2 ribs, an open-window thoracostomy was created by
using the Eloesser flap technique (Figure 2). The aortic pros-
thetic graft was exposed in the thoracostomy cavity, which was
later filled with iodine-soaked pads. The dressing was changed
every 8 hours at bedside, and the patient’s fever gradually
subsided. Two weeks later, when the local condition of the
thoracostomy cavity appeared much improved, further infection
control and obliteration of the cavity were achieved with a 25 
12  6 – cm free vastus lateralis muscle flap harvested from his
left thigh. The flap survived well, and the patient was dis-
charged in stable condition 3 months after the initial operation
(Figure 1, C , and 2, B ). At 6 months of outpatient follow-up, the
patient was well and without recurrence of intrathoracic infec-
tion with long-term oral antibiotics.
Discussion
Open-window thoracostomy is a well-established procedure for
chronic empyema and other refractory intrathoracic infections. The
subsequent large thoracic cavity might require microvascular mus-
cle flap transfer.1 Whether this 2-stage surgical procedure can be
used safely and effectively in patients with periprosthetic infection
after surgical treatment of mycotic aortic aneurysm has not been
described before. The presented case demonstrated its successful
application in the management of severe intrathoracic infection
around the aortic prosthetic graft.
Mycotic aortic aneurysm was reported to have a high operative
and follow-up mortality rate, especially in patients presenting with
ruptures of the aorta.2 Although recurrent infections are not uncom-
mon, immediate surgical debridement and in situ grafting was con-
sidered the only treatment option for this patient because of his
uncontrollable infection3 and the proximity of the ruptures to the
aortic arch.4
For management of aortic prosthetic graft infection, several meth-
ods were reported in the literature, including in situ homograft re-
placement and extra-anatomic grafting.2 Because the aortic graft is in
the vicinity of the aortic arch in this case, replacement of the infected
graft necessitates another major operation with cardiopulmonary by-
pass and circulatory arrest, which could be devastating considering
the patient’s unfavorable clinical condition. Therefore, we applied the
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old method (open-window thoracostomy and free muscle flap) to a
new indication in a hope of getting the infection under control.
Muscle flap transposition is a valid therapeutic option in the
management of intrathoracic infection with cavity formation. It not
only obliterates the cavity but also delivers a high level of oxygen,
antibiotics, and immunocompetent cells to the infected area. When
major local muscles, such as pectoralis major and lattismus dorsi,
have been divided in the course of previous thoracotomy or when they
Figure 1. A, Magnetic resonance imaging–reconstructed angiogram before the initial operation revealed multiple
ruptures of the thoracic aorta (indicated by arrowheads). B, Computed tomography performed 3 weeks after the
initial surgical operation revealed severe infection around the prosthetic graft of the thoracic aorta. C, Computed
tomography performed before discharge from the hospital revealed good myocutaneous flap growth and no
residual abscess.
Figure 2. A, An open-window thoracostomy created by using the Eloesser flap technique at a previous left lateral
thoracotomy wound. A prosthetic aortic graft can be seen in the thoracostomy cavity (indicated by arrow). B, The
thoracostomy cavity was obliterated with a free vastus lateralis muscle flap (indicated by arrowheads).
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exhibit insufficient volume, a microvascular muscle flap is probably
the best treatment option for reconstruction of a large thoracic dead
space. The vastus lateralis muscle represents an ideal choice because
its distal location allows simultaneous flap harvest and recipient site
preparation. A large bulk can be provided to totally obliterate the
space around the prosthetic graft, and there is minimal dysfunction of
the lower limb after removal of the muscle. 1
In conclusion, a 2-stage procedure with an open-window tho-
racostomy, followed by a microvascular muscle flap, might be of
value to treat severe intrathoracic infection around aortic prosthetic
grafts in high risk patients.
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Novel knot-tying technique for mitral valve
repair
Hironori Izutani, MD, PhD, Masao Yoshitatsu, MD, PhD, Jyun Kawamoto, MD,
and Keijiro Katayama, MD, Hiroshima, Japan
Mitral valve repair is a widely accepted procedurethat now allows reconstruction in most patientswith mitral regurgitation.1Techniques in repair, such as quadrangular re-
section, sliding plasty, annular plication, and annuloplasty, are
well performed.2 Chordal reconstruction through placement of
artificial chordae is also one of the techniques for repair of the
prolapsed mitral leaflet to correct elongated chordae or replace
ruptured chordae, causing mitral regurgitation.3 In placing artifi-
cial chordae, adjustment of chordal height is a key for successful
mitral valve repair.4 Even the surgeon recognizes the optimal
knotting position: overaggressive sliding of knots might happen
when tying the suture because manual hand tying causes poor
visualization of the knots as a result of the small and deep working
place involved in the mitral valve procedure. We used a classical
knot-tying device to avoid critical knot sliding and to obtain better
visualization for the surgeon and the assistants in performing
chordal reconstruction procedures.
Technique
The device was developed by Dr Hideo Sakihara in 1935 at the
former National Kure Hospital in Japan and was manufactured by
Senko Medical Instrument Manufacturing Company (Tokyo, Japan).5
This device was initially designed for thoracic surgery, especially for
operations of the hilar pulmonary vessels because of a deep and
narrow surgical field. It has been used mostly in the fields of general
surgery, gynecology, and thoracic surgery in Japan. This device is
made of metal, and it can be simply autoclaved for regular reuse.
The surgeon holds the device in one hand, makes a knot in the
suture, pushes down the knot, and then pulls both ends of the
suture with the other hand (Figure 1). The surgeon simply repeats
the same maneuver and makes sure the knots are tightened. The
surgeon and his or her assistants are able to see the tying process
and make sure of the correct position of the knots at all times, even
in a deep and narrow surgical field. Therefore, the use of this
device makes the surgeon comfortable in deep knot tying.
In our standard procedure for mitral valve repair requiring
median sternotomy, left atriotomy was carried out after establish-
ment of cardiopulmonary bypass and cardioplegic arrest. After
exposing the mitral valve, chordal reconstruction was performed in
the present case with anterior mitral valve leaflet prolapse (Figure
2, A). A pledget-supported double-needled CV-5 polytetrafluoro-
ethylene suture (W. L. Gore & Associates, Inc, Flagstaff, Ariz)
was placed on the anterolateral papillary muscle, and the suture
was tied with the device. Then both ends of the suture were placed
on the anterior leaflet (Figure 2, B) and tied with the same device
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